Comparison of ultraviolet induced photo-kinetics for lens-derived and recombinant beta-crystallins.
The photobiology of purified recombinant crystallins has not been studied. Here we examine photo-induced aggregation of purified recombinant mouse betaA3-crystallin (rbetaA3) and compare it with that of betaL-crystallins isolated from bovine lenses. rbetaA3-Crystallin was expressed in baculovirus-infected Sf9 cells and purified by ion-exchange and gel-filtration chromatography. Protein solutions (pH 7.4) were irradiated at room temperature using a 308 nm excimer laser and light scattering was registered by attenuation of an unabsorbed beam of red light (670 nm). Irradiation of bovine alpha-crystallin, betaL-crystallin, rbetaA3-crystallin and gammaB-crystallin resulted in formation of insoluble aggregates with subsequent light scattering. Different slopes and threshold energies were observed for light scattering by each of these species. Sensitivity to ultraviolet irradiation induced light scattering as determined from threshold energies varied, with gamma-crystallins showing the greatest sensitivity, the betaL- and rbetaA3-crystallins showing an intermediate sensitivity and alpha-crystallins much less sensitive. Low doses (100 J/cm2) resulted in irreversible formation of water soluble oligomers but no insoluble aggregates as indicated by changes in light transmission. The photo-behavior of rbA3 was similar to mixed betaL-crystallin and different from that of alpha- and gamma-crystallins. Ultraviolet induced sensitivity of purified recombinant crystallins reflects that of mixed crystallin populations and should provide an indication of the pathogenicity of specific crystallin sequence changes associated with lens aging and hereditary cataract.